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Abstract - Nowadays the demand for fresh or minimally processed fruits and vegetables is increasing but few have organic origin; among all fruits, fresh-cut apples are very much appreciated from the consumers. The aim of this work was to investigate the effect of an anti-oxidant treatment and the influence of cultivar on the quality of minimally processed organically grown apples during shelf-life. Cv Golden Delicious and cv Pink Lady were used, and the anti-oxidant treatment was carried out by dipping the apples in a solution of citric acid 1% and ascorbic acid 0.5%. After washing and core removing, apples were mechanically cut into 8 slices and dipped for 15 minutes in the anti-oxidant solution. After draining, the excess water was dried with absorbing paper; then the apple slices were packaged in polythene boxes and stored at 3±1°C. Some slices were packaged without previous treatment as a control sample. Chemical and physical parameters were studied after 0, 2, 5 and 7 days of storage. Results showed that both cultivar could be used to obtain high quality fresh-cut products which can be stored at least for 7 days, and the antioxidant treatment had a positive effect in preserving apple characteristics.​[1]​

Introduction
In the last few years, changed lifestyles and working rythms have led to a strong increase in out-of-home consumption. The consumer is also more and more interested in consuming a healthy, natural and tasty product. Minimally processed, ready-to-eat products from organically grown fruits and vegetables could satisfy both these requirements. 




Two cultivars of organic apples harvested in 2004 were used for this study: Golden Delicious and Pink Lady®, both cultivated in the Research Centre for Agricultural and Forestry Laimburg, situated in South Tyrol, a mountain region in the North of Italy. 
Process
Apples were washed in tap water and dried with absorbing paper. Then they were mechanically cut in eight slices (Mapi Machinen Pichler, D) and immediately dipped in an anti-oxidant solution (fruit/anti-oxidant solution ratio 1:2) of citric acid 1% (wt/wt) and ascorbic acid 0.5% (wt/wt) at room temperature (18°C). After 15 minutes the slices were drained and the excess water removed with absorbing paper. Then the apple slices were packaged in polythene boxes, eight slices each, and stored at 3±1°C. Some slices were packaged without antioxidant treatment as a control sample.
Analysis
Chemical and physical analysis were carried out after zero, two, five and seven days of storage.
Dry matter (DM), pH and total titratable acidity were determined according to AOAC methods (1980) and refractive index (°Brix) using a Multiscale automatic refractometer (mod. RFM91, BS, UK). Sugars and organic acids were quantified on aqueous extract by HPLC according to Forni et al. (1992), ascorbic acid was determined on 6% metaphosforic acid extract by HPLC according to Rizzolo et al. (2002).
Texture was determined by means of a dynamometer provided with a prod of 11 mm, which penetrated each slice for 8 mm, with a speed of 0.2 m/min (Instron, mod. 4301, UK). Results are expressed in kg and represent the maximum strain.
Colour measurements were made by means of Minolta Chroma Meter CR 200 (Minolta Camera Co. Ltd., Jp). Reported data are the mean of 20 readings, each one was made on the surface of a slice. From L*, a* and b* values Whiteness Index (WI) was calculated as follows (Avena-Bustillos et al., 1993): WI=100-[(100-L*)2+a*2+b*2]1/2.
Results and Discussion
Cultivar Golden Delicious and Pink Lady® are significatively different for all the parameters considered, as shown in Table 1; these results are in agreement with literature data on conventionally grown apples (Testoni et al., 2002; A.A. V.V., 2003).
Table 1. Chemical and physical parameters of raw apples (mean±sd).






After the dipping pre-treatment a slight loss of sugar and an increase of total acidity was observed (Fig. 3), due to the intake of citric and ascorbic acid, while texture and dry matter were almost unchanged (data not reported). During shelf-life the intaken acids were quickly metabolized in both cultivar; the treatment didn’t have a great influence on the trend of the other parameters as they were not significatively different in the control sample (data not reported). The treatment had a positive effect on the colour, confirming previous studies on conventional apples (Senesi and Pastine, 1996). This fact was evident from higher and more stable L* and WI values in the treated sample than in the control one (Fig. 1, 2).
Figure 1. Trend of brightness (L*) and Whiteness Index (WI)  in cv Golden Delicious.  
 Figure 2. Trend of brightness (L*) and Whiteness Index (WI)  in cv Pink Lady®. 

Conclusions
The results showed that the dipping pre-treatment on both Golden Delicious and Pink Lady® had a positive effect on the quality of minimally processed organically grown apples. This was more evident for the colour which mantained its original colour in both cultivar.

Figure 3. Composition of sugar fraction and acids of Golden Delicious and Pink Lady®  in the control (c) and in the treated (t) samples (time of storage=0). 
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